Abstract: Dyes used in textile fabric as a coloring agent is not an operative
II. Wastewater Treatment Technologies Available for Decolorization ProcessThe Advantages and Disadvantages
The major environmental issue in textile industries is wastewater besides other minor issues such as solid waste, air pollution, safety and store consumption [8, 9] . Textile manufacturing process uses many types of artificial composite dyes and discharges large volume of highly colored wastewater [13] . Textile industry involves with a few step such as pretreatment and dyeing of fibers that usually require variety of chemical and large amounts of water [12, 13] . The quality of fabrics and treatment process are differs that resulting into large fluctuation in daily flow rate and pollutant concentration [14] . The wastewater pollutants from textile industry are generally consists of starch, wax, urea, ammonia, pigments and dyes that increase its turbidity, toxicity, BOD and COD [14, 15] . All of the wastewater produces must be treated first before discharges in order to comply with the industrial effluent standard given by environmental law.
There are many technologies existing for treating the textile effluent. The option of treatment generally can be divided into three main classifications namely physical, chemical and biological approach [15] . The physical methods used such as membrane filtration process gives demerit related with membrane fouling problem, limited lifetime and the rate of periodic replacement must be counted in any economic feasibility analysis [15, 16] . Coagulation, flocculation and oxidation process are such as examples in chemical method. These chemical techniques are successful in removal of dyes, but these approaches are costly and create a disposal problem [16] . However, the biological treatment is the most cost-effective options when compared with physical and chemical processes. Biodecolorization methods such as fungal or bacterial decolorization by microbial biomass are commonly applied to treat the industrial effluents, since various microorganisms such as fungi, bacteria, yeasts and algae are capable to degrade different dyes in colored wastewater [17] .
The technologies often used in dye decolorization process of textile effluent are physical and chemical approach [15, 16] . Some examples of physical and chemical approaches are summarized in Table 1 . Technologies method of physical and chemical are well-known in this industry but it is less efficiency, very costly and limited applicability due to the low biodegradability of dyes [9, 10] . Other developing methods such as oxidation, adsorption, ion exchange, ozonation, coagulants, membrane separation and photochemical may have potential for decoloration of colored wastewater [16] . But, such treatment technologies generally involve with complex procedures and economically impracticable.
In the past several decades, many techniques have been developed to find an economic and efficient way to treat the colored wastewater from textile industry including biochemical, physicochemical, combined treatment processes and other approaches [16] . The treatment technologies approaches are mainly highly efficient for treated of colored wastewater. Studies focusing on feasibility of treating colored wastewater are very important. As study by Ponraj et al. [8] , it has found that biological treatment systems as preferable alternative that can effectively remove dyes from large volumes of wastewater at a low cost. Biological method is more preferable because it is environmental friendly and economical attractive [10, 15] . 
Enhancement of biological approach and potential of Lactobacillus delbrueckii in decolorization….
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III. Decolorization Process of Textile Wastewater using Bacteria, Lactobacillus Delbrueckii
Wastewater treatment using biological approach is one of the technologies apply in textile wastewater, though physical and chemical approach. As the physicochemical technologies has some drawback, it is inspires researches to develop with other alternate treatment technologies [17] . Based on literature survey, it is proposes biological approach using microorganism as the most favourable method to deal with textile wastewater [8, 9, 17] . The effectiveness of microorganism to eliminate dye from textile wastewater has been verified as the microorganism itself used to degrade the organic substance [18] . The efficiency of the biological method depends on the capability and performance of the microorganism itself [8] .
Altered microorganism species used will give different reaction to degrade dye in textile wastewater. According to Ponraj et al. [8] , a lot of microorganism that had potential to improve the effectiveness of decolorization is still available but not been established yet. The most recent bacteria found currently in decolorize of textile wastewater is Lactobacillus delbrueckii. The effectiveness of decolorization of textile wastewater using Lactobacillus delbrueckii has been study by previous researcher as summarized in Table 2 . Since these bacteria are still new finding in this wastewater treatment technologies field, less study are found before.
Lactobacillus delbrueckii is a group of bacteria lies under lactic acid bacteria (LAB) and genus of lactobacillus contain a various group of 140 species [14] . The genus of lactobacillus is one of the largest groups of lactic acid bacteria used in food fermentation processes and commonly used in manufacturing of yogurt [14] . Lactobacillus delbrueckii are classified as gram-positive, catalyse negative, non-motile, non-sporulation and facultative anaerobes [7] . As Lactobacillus group produce lactic acid bacteria (LAB), interest in decolorization of dye from textile wastewater using lactic acid bacteria has been studies [11] .
Lately, there are a few reports about lactic acid bacteria ability to degrade azo dyes has been published. Previous study by Phisit et al. [9] had proved that Lactobacillus casei capable to decolorize dye which shows that lactic acid bacteria have talent to decolorize of dye from textile wastewater [13] . According to Siti Zuraida M. et al. [12] , synthetic dye can be eliminating using Lactobacillus delbrueckii at maximum rate decolorization of 57 %. Different study using batik wastewater by the same author, Siti Zuraida M. et al [11, 12] , shows the performance of Lactobacillus delbrueckii in color removal of batik wastewater, 52%, at the optimum condition.
The performances of lactic acid bacteria, Lactobacillus delbruckii will be used in dye decolorization process of textile wastewater by evaluate their capability on decolorizing the dye solution. Based on the data presented at Table 2 , the optimum decolorization of textile wastewater using Lactobacillus delbrueckii about 50 -60 % corresponds with the types of dyes used [11, 12] . Our findings of this research and previous study, indicates that the ability of bacteria to decolorize the textile wastewater can be extensively increased by decrease the dye concentration and optimizing the effective conditions such as nutrient content of the media culture and environmental conditions [8, 10] . It is obviously shown that the ability of decolorization was different when different bacteria were used for different dyes. More research will progress in future on the decolorization of textile wastewater using efficient strains of bacteria [13] . IV.
Mechanism of Immobilized Microbial Cell
Immobilization in general term defines many dissimilar practices of cell attachment or entrapment [2, 3] . It is consists of different form consist of flocculation, adsorption on surfaces, covalent bonding to carriers, cross-linking of cells and entrapment in a matrix [4] . Immobilized microbial enzymes, organelles and cells have been used in a diversity of scientific and industrial application [5] . Immobilization technology has been used comprehensively in commercial fermentation [6] . Various alternate carriers for immobilization process can be used. The exploration for alternative matrix for immobilization process had shown by previous study is shown in Table 3 . The practice of immobilized microbial cells in the field of wastewater treatment technologies has been found to be useful because of the benefits include with long retention time of biomass in the system, ease of use in a continuous reactor and their ability for scale up [3, 4, 5] .
From Table 3 , it had shown the loofa sponge (Luffa cylindrica) as matrix for immobilization of various microorganisms like Candida brassica, Aspergillus niger and Lactococcus lactis. Three different matrices applied in previous study as reported by Engade, et al. [5] , for immobilization of Aspergillus terreus were namely loofa sponge (Luffa cylindrica), coconut fibre and groundnut shells. In further investigations, it is suggests textile effluent from a cottage industry was obtained and its decolorization studied using immobilized Lactobacillus delbrueckii. V.
Bamboo as a New Matrix in Immobilized Process
Immobilization of microbial cells in biological methods can occur in a natural phenomenon or through artificial process [6] . The attached cells in natural environment show substantial growth compare with artificially immobilized cells which are permitted restricted growth [6, 7] . Numerous immobilization procedures and a few carrier materials were tried by previous study such as coconut fibre, groundnut shell, porous silica beads and loofa sponge [5, 6, 7] . The characteristic of matrix is important in determining the performance of the immobilized process. The ideal properties of matrix include inertness toward enzyme, biocompatibility, resistance to microbial attack and availability at low cost [7, 8] . The physical characteristic of the matrices is the main important for the performance of the immobilized system such as pore parameters and particle size which determine the total surface area once affect the capacity for binding of enzymes [8, 9] .
The findings of innovative alternative, bamboo, as carrier material from nature surroundings are seen to be beneficial for future immobilization process. The use of bamboo as alternative carrier for immobilization can be useful application as it able to growing of microorganism in bamboo tissue. As reported by Olena et al. [19, 20] , there was a potential of microorganism attach in bamboo as the analysis was done under field emission scanning electron microscopy (FESEM) where endophytic bacteria in bacillary form were found in intracellular spaces and vessels within the bamboo tissue. Based on literature study, it shows that bamboo had potential to become as housing as it has talent to growing of microorganism previously [18] .
VI. Improvement Of Biological Approach Using Lactobacillus Delbrueckii Attach With Bamboo As Carrier For Immobilization Process
The discovery of innovative findings in treatment of textile wastewater using bamboo as carrier for immobilization become as a new resolution in this field. As bamboo is not only developing as an alternative source for textile fiber, but it is also can be used as carrier for immobilization due to its superior physical and mechanical properties. The introduction of bamboo are develop new carrier in immobilized microbial cells with Lactobacillus delbrueckii in industrial application for treated of dye from textile wastewater.
VII. Conclusions
This review demonstrates the great potential of bamboo as matrix in immobilized microbial cell in wastewater treatment systems incorporating with Lactobacillus delbrueckii to metabolize the azo dyes contain in textile wastewater. Under anaerobic conditions, these systems can achieve total color removal with short exposure times. The application of treatment technologies involving immobilized microbial cells with bamboo as matrix is seen to be beneficial in improve and modify the previous study on biological approaches.
